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PROBLEM TO BE SOLVED: To prevent a driving circuit of IGBTs from 
being broken even if an overcurrent flows due to the earth fault of an 
electric wiring part of a lamp in the case that an H bridge circuit is 
composed of the IGBTs. 

SOLUTION: The center potential points X, Y of an H bridge circuit 61 are 
connected to the VS terminals of bridge driving circuits 62, 63 through 
resistors 644, 654. In addition, the VS terminals are connected to COM 
terminals through diodes 646, 656 in between the resistors 644, 654 and the 
VS terminals, respectively. Thereby, since the VS terminals are clamped to 
a predetermined potential, the driving circuit of the IGBTs can be prevented 
from being broken even if an overcurrent flows due to an earth fault. 
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i n4Sj^4<«t*l^*L. M9IBB1 0 [Z 

&<D«B^C. E 3tit LTH?'J7 i/fH10[slK4 0 0 (HI 
2#RB) ^6a)«l»«*3S<A*aF*t*t* P-»-f KB 
0S&6 2 2I4. za>1MW«#**»*»L. *<D»»» 
»LfcWSWSB4*ifcMOS h7>yx$ 6 2 

5. 6 2 6«)BMfflr#4:LTia*f*4:*l=/W*-f K 

flgiB6 2 i icearra. fit, mos h7>vx^ 

6 2 5. 6 2 60SiiS$Loffi^ (tii*4B*) tL 
T. ZOffl^lfi^I GBT6 1 bOt>*70)«»ffi 

[0 0 4 9] /N-f-^-f K«IBHI6 2 1 (4. P— tr 

-f KBIIBIB6 2 2^&a>eil«#*»ltTlB5«l*«**t 
fcMOS h7>W 6 2 3. 6 2 4 (D 
fSo -t LT. MOS h7>vX? 6 2 3. 6 2 4 COS 
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GBT 6 1 a<Dl->*7<DUmm^t LTa3*)$*l3cfc 

[0 0 5 0] ^v|gtS[H]^6 3C7>4g^(i. ^'J^V 

[1856 2 <k±< BttfeS^ P— 9">f KfllJlHlK6 3 2 

2<ti*&<h£:oTi^o z<otz&>. n— >m KtJ[H]s§6 
u /w «m k«oih3^6 2 1 <t y--r k*][h]e&6 3 2 
[0051] ^ cic^l/c 4-^ cdim u^ksp (/w+m 

K<IJJ[H}S§6 2 1 . 6 3 1 RUn—V-* KfiU[H]^6 2 2. 
632, StfMOSK5>5X$ 6 2 3-6 26, 6 3 
3-6 3 6) I*. C*l6l:«ilfcP-«!(DMOSh7 
>VX$6 2 4, 6 2 6, 6 3 4. 6 3 6 CD V— X*)<|g 

a«»»«ttta>«tt*iz*-5L^rH^«j^i;Eitt6 i 

0# I GBT 6 1 a -6 1 d ?IEfij^" -5 £ 5 O Tl* 

£ c *^g^y|g«iis)B6 2. 6 3-efi, vs«W/\ 

-T-th-f KW0E&6 2 1 . 6 3 1 (D»ffiffl«*«fi4:* 
*U COMBftfP- 9^ KffllJlHJK6 2 2. 6 3 201 

[0 0 5 2] I G B T 6 1 b >B#|Z. 2V 

— K6 4 1 . zi^^V^e 4 2. J£tfC6 4 4. I GBT 
6 1b. |£ta8£*hLT. ?~hX h7 7?3>f>1t 
6 4 2<Bft««3tt*<3!E*U hX h^^^=i>^>^ 
6 4 2#3tm£:H£cfc : 5l^oTl^o -<7> =1 >"f 
6 4 2lzft**4xfc*«J&</W1M KflME8&6 2 1 (Dffi 

[0 0 5 3] Sfc. *@tt6(** #^U^i?B 

S)[n]S&6 2. 6 3<DVS«|^fcCOMffl?-i(DM£l£|» 
^£^>^K£LTCD^*--K646. 6 5 6? 
«*Tl**. ^t-K646, 6561*. VSJB^Fffll 

*f*fiH*fctt»"C. vstt^icoMflliT-iBictt*!* 

[00 54] *Ett6ia\ «*Ji64 3, 

64 7. 6 5 3. 6 5 7 t3>f>^645, 6 4 8. 

65 5. 6 5 8?ffl^tl^o ISJ/L643. 647. 6 

5 3. 6 5 7l«*lf*l, ? l ) ^5BiSB6 2. 6 3 
<DH otf^&tf L oSrf-i* IGBT61a-61di 

K«BB6 2K 6 3iat/a-^KII@B6 22, 

6 3 2 0)W»«t<lM GBT 6 1 a - 6 1 dlrfciJ;k$*l 

[005 5] Sfc. &3>f>^645, 648. 65 
5. 6 5 8I*. I?»«i*lfcftMOSh5>^*6 
23 — 6 26. 6 3 3 — 6 3 6 <D (PJjCDM O S 



VX26 24. 62 6. 63 4. 6 3 6 <Z> V— X fc K U 

ta6 43. 647. 653. 6 5 7 fz J: oT«»ElB*< 
«J«**vCl*4o C(DJ:5ftlHl»«lfiElw < fey % aZ/T^ 
+K645. 648. 655. 6 5 8 tf-tf— ^KifcJB t L 

[0 0 5 6] H^'J^i/HSeKDt^tfijS 
X. Y (t5^IGBT61a^IGBT61bt0 
fggciS&tf IGBT61c£lGBT61d 

£«7UyS?«MIK6 2. 6 3<DVSilWfca>r« 
A<«ta6 4 4* 654^LtMJtLtt^ofL 
T. #^'J^S?BI«B1»6 2, 6 3(DVSif<!:COM 
»^i<DfHA<:a>-r>1J-6 4 9* 6 5 9 £:frLTfgHS$ 
:»XTl^ 0 ZftlZcfcy. SS6 4 4, 654i3>f> 
■y-6 4 9. 6 5 9|ZT»#Eft*<*J*S4lTl*So C(7) 
*3ftI3a«*l=<ty. 3>f>t649, 6 5 94<* 

[0 0 5 7] ZO£.5\zmi$L£*ltz<< 90K6 
I*. MrFC. E*^LT266*t«H^U -vi>iM1HiIsH»4 
0 03^6(D«l»«*lc*r5^T % /W*-f K1BBS6 2 
1. 6 3lStfP-*-fK«BB6 2 2, 6 3 2fZTfr] 
fflUI#£ffl*l£tK IGBT61a-61d^i^ 

[0058] ±EanRa>»m*TS«36«fir&*a) 
fite. «*i*5>:?2a>»y»xB*icfcivc % ^>^2 

£ 0 C0>cfc3fc»*. ^>Z?2lc|gS!£;K£IE*j|L 1 *< 

tttttttt fc*y. »«LfcB*WH::**i*T 

9 0 Vfl^{CjEa$^Tt^/i: 5 F / : tffl=3>^>-9-4 401 
ffitf I G BT 6 1 a ^^LTSSS&m^tl^o 
[0 0 5 9] Z0B#CD=l>T r >-9-4 4 (DttMSKl* tf — 
^ 2 O O Agg0lSIltS»^5?)o =l 

>^>^4 4<7)§a(tttmig£S0E$aicj:>5-r >-s^<7^ 
>xtT?*«-r*fcft-c*«. zo&miz&zffiwtmw} 
«ai=«feyH^y^^a>+jSi«ttjSix. voniiiT- 

[0060] H^U ^vIC I GBT^Lf:M*Tg 

T'l*. H4lC^-r-f $Ell»6lz33lxT. 8616 4 

4. 6 5 4£-tfDQ<t L. ^t-K646, 65 6? 

[006 1] -<7)!a^<DtCD-e[i. tfe$S?S6i:LT* 
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«EA<ig»)lH]K6 2fl)COM^t VStgTMlr&Ald 

[0 0 6 2] ZOUft<Dt<7>£&]&LX. J£ta6 

4 4, 6 5 At^UQay^m-C^^ K6 4 6. 6 5 

4 6 - 1 K £ 4**flWE*TJ&«*# 

tf>lclgffij|l]ft6 2A<56«$tLfcCD7?fc.5o 
[0 0 6 3] CfllCfcfLT. *Hffi^©T'Ii. Jtta6 4 
4&H?')vV<D<P&Wi&&XtmWl®3&6 2<DVSJg 
^-W ir A L . VS^ico \z K 6 

4 6£tg^LTl^£*IC. &tfi6 5 4$H?'J <i/i?0> 
*.£m&£Y±:IE!!)!H]ft6 3a>VSHmB|l::#AU V 
SJB^-t COM«j*|BJ(cy-f*— K6 5 

[0 0 6 4] d(D«t5«c«J«^«ty. «*l*+jiS«fiA 

3H*«ta6 4 4-e«|«-r*^t*<T?#*. fitoT. $T-f 
K6 4 6l::l*»tt6 4 4rttH£ftfc*9Ktf9Ml* 
/cltirfey. y-f^— K6 4 6<DIK^iai«II»T*+» 

«l^fill=^^>^T»#*fcto. HS!j[h]S§6 2. 6 3 7i<« 

«**L£::£:f4£:l,\, H «y vCD*£»aj5 Y 

ffiBSB 6 3 Ctt^ri^o COOJ:? 

SKlIalK 6 2 Rfijh-r 4 Z t # ft . 

[0 0 6 5] &*>\ tfl^&Lfril^f*. 3Mf0^-e7 
>?|j:;Hx, a>T J >-9-4 4 0«t®lcgi#«i#it3£a3a 
17^£>. h7>X4 1, ^t-K4 3^LfciS^ 

tt L fc & L * L ^ x -f iu-fe - ? BIB^I L H ^ «J 

yi/Stt (6 i a-6 1 d) (D^rcDm^^Ti-^-rftc 
t cfc y . i&**a*<a*i«i+ s c t £ 5 i= l r 

[0066] 2i\z % za>«k3lc«fiE$tifc-f * IS 

[0 0 6 7] j£jTX>f'y* 3 «-S8EttA< 
X* 7 6 6<*>lC«pSt. 3>f>it75A^7>X7 
««7 1 b0>HW::ME/<JU*tf«£U Z(DS®BE 



[0 0 6 8] zo&tzmzt$i*T* SffiEE/<;UXf6^|Hl 
ft t \*- $ HI ft A< i&ft L fcttSS I- -ft o T L » & C t 

trfcU, £C>l:: i 5>:72'MDSStE*aL 1 irC^ma 
Ett L 1 SIotU47- x->— ;u KtOMI-tfl^S 
mA<-t?£fcttggi-fc-3-ci^„ *-lt, 
fiic?Ei$tif=l;w7i^ igttGE/^uxicfc-S^v^o 
IUttt«l= J: or 5 >rf 2 £ ^LTftcm$H-5« 

[0 0 6 9] C(D»flJ«*0!)jft«*iittl*-9— ^SSStt L 
T, ^>^2«t«mE^L2$^LTH^U-yvIslft6 

as^r. tf— 5'«3Sfiii*7>^ > 2 0)$6i!tiifism)±fc t fcu : 

±IS» ; fiT#*l-J:oT^-l>A<?SH — 2 00 A?iSa>« 

^iiyT-7.lctSlf^ ) ig8ST*;7it+i'5o cmt#f-vt 
3StA<T -X left If $ift ic 1*^51 P, ANfl) > e— >X A< 

??SLrL^^t-^^>, sf^xiCcfc-smBEi^T 

-»H -v^lslft6 1 (D§ !GBT61a~61 d-»^ 
■J ?i?BMB)B6 2 0)llia5^ftT-m3KA^H§o 
[0 0 7 0] H^'J -yiJlHlftlezi^^rV^e 1 

8, 61 f ^tglt-SCtlc^-oTs -9— v®3!E<&£<*< 
Bai±/^uxfg±lHlft7&u:^S»irM'i>*3leL. 
-9— i?ttl±a)fl*$fflttLT^-|)A^ -y— ySE^t'i 

^^v-y-e 1 e. 6 1 f &mcxm&t£\z^ a^f> 

•9-6 1 e. 6 1 f (OffiiKSlcli-y— vmj3SI=<fc?>3t»cai~ 
J:yt-vtEi ( IEtt5. «S.I<. 7>72$MJ 
■|+-&fc^lcS«l±/^UX^I±B#|C ; 7>^'2IC4 0 0 Vfl 
ScDSE^Wfln-t&Ctlcfc y. c<D<t ^Ich 3f'J 
Eft 6 1 A< I GBT 6 1 a. 6 1d*<7|->, IGBT6 

1b. 6 1 c tf7i-?\zum£*i%ztfrz>. 3>f>t 

6 1 e(DB5iSlC4 0 0 VO®l±*<EPJjD$4xfctfeffir-y— 

1 eopas-psi±-r*-y— 4oovjifi: 

?7^v-f 7-XlcJii!|-r-5miI<t^i)o f LT. COD-y- 
— vmttA^H^'J •y-^.'SaejSXI-Epaa^tu I GB 
T 6 1 a~6 1 d ^-ftLX^yj <7 vl&ISlHlft 6 2 S 6 

v s Sffi^ic-y— ^m35*<;jS^ji>^f£ y T 5. 
[007 1] zHl^^tLT. *S!£^fflT'l4, H^'J-v 
Vl°lft6 1CDIGBT61 a~61 b(7)^'5r— t-i&^Fk 
I GBT 6 1 a~6 1 d ^HUrT -S ^ ') V i^SliSlHlft 6 
2 S 6 3<J)%tiiJ3$® : i-ttfmji6 4 3. 6 4 7. 6 5 
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3. 6 5 7j^LT}gi$tltt^fc^, Ctl^dcfco 
TIGBT61 a-61 d LXZ? 'J V vffiKlE]8§6 

2. 6 3<DHo«^at/Lo«T-l = SKnat?-y---^«3lE 

SlfSiizi^Si. H?'Jy5BB6iO 

*jS«4j»X* Yt?U y vIg»[s]SS6 2. 6 3CDVS 
«HFfca>IHI^*tt6 4 4, 6 5 4*<HTJHIJ*lW 
£fc«>* Ctl&dcfc oT ^'J ^vKMiaB6 2. 6 3CD 

v s ^lc^niit;-9— * *. * c t &v # 

So 

[0072] £$>lz+ **J6»»-ci*. ^'J^IMH 
862, 6 3a)tliAa$flttMOS h7>^^6 2 

4. 6 2 6. 63 4, 6 3 G<D& KU'f >t V— XFsH- 
□ >f> H t6 4 5, 648. 6 5 5. 6 5 8£Jg*SLT 
In* 0 ZfUC^y. I GBT.6 1 a-6 1 d(Dy— hSS 

EttlC-y— S;«3S*<a*Lfc«*l=. SS1643, 6 4 
7, 6 53, 65 7(b3>f>^64 5, 648, 6 5 

5. 6 5 8lz£Z>m y A\B\&tfn-'<*7 4 t Lxm 

[0 0 7 3] Ojy, IGBT61 a-61 d <D K U-f 

>tv— ^iwic**-r*-y---y«ff3&«*^a)»«ff (3 

OV) JaTICJR*4J:olw*«ta6 4 3, 6 4 7, 6 5 

3. 6 5 7(DgfilW3>f>t6 4 5, 6 4 8, 6 

5 5, 6 5 8<D#4^iS^Lri>So ZtBiSSfill*. ± 
E»*S*0>*# * £ ^ 0)*6«B»«ftlC**-r * 

I*. §JS#l6 4 3, 6 4 7, 6 5 3, 6 5 7 (DtStaffi R 
(ta>f>+|-6 4 5 s 648. 6 5 5, 6 5 80§iC 
I^OL>T, B#^gfc (CXR) £0. 2-7^^7 DfHSLtlC 
■fttli-y— ^«HE ***0)i»ftBE aTl3» * « - <!: ^ 

[0 0 7 4] ^fc, W«IC. §7>J^i;ntDB6 2, 

6 SCDVSiM^tCOMS^^CDrBll^^^^^e 4 

ti^U, *Sfci6 4 4, 654ta>f>^649 % 6 5 

9lCcfc*W^lHlSS7{)<a-/N 0 x^<;u^ <t LTffi)^, 1SJ9 

[0 0 7 5] OSU. VS^&lXCOMiffi^-CDraicag 
■5l3$JSta6 4 4, 6 5 40)}5}jittM3>f^6 4 



9, 6 5 9 0)§*£iS:£LTl^ o CCDfSSfilt. ±ffi 

IS, £4Sfii6 4 4. 6 5 40fiJtfR<!:=i>f>^6 4 
9. 6 5 9(D#*CIZOl^T. B#£gfc (CXR) $0. 

[0 0 7 6] £t>lC, **«»ttl^tet^-CI*. 8ft6 4 

3, 647. 653. 65 7tH?'J , > 6 1 CD I 
GBT6 1 a -6 1 d 0)^— h £ X = y $ Pl0tl (M 

OS§i) £lcJ;oT«#[llB^e>fc£P— /<*7<<)l> 

EtSflllC "9-— V®J±*>< I GBT 6 1 a -6 1 d (7)» 

643. 647. 653. 6 5 7 £ H ? U -V 2/ SB 6 1 
(DIGBT61a~61d CD^f — htl57$ FslCDgS 

»!E**^a>iiB«EJfiiTiw»$s.*ct*<-e#/co 

6 2. 6 3 C/W7V Kp-K5^a-[s!B ( I n t e 
rnational Rectifier fcii?. I R 2 
10 1) ^LTL^4^ Z*llzE3e**lSt<D-CI* 

*C#*o fflJK.fi. MOS h7>vXH23-62 6, 
6 3 3-6 3 6$20fi^JSSc*1±fcta)-ei*^<, -t 
<D —-ft £ m%*> =l -f MZ L * CD-C fe o T t J: l^o 

[0 2] Hi +0)$i|iiPlE]Bi 0$^*r^P^^fltfiEHt? 

* o 

[13] ei 1 i=*-rtt«*rst«©M#it«ia**-ria-c? 

fe* o 

1-$t/<^fU, 2--^>^, 4--DC-DCn>/^ 
— 6 >f 5*®S&. 7--J&KIHIB. 61-H? 

•J^vlHlSS. 1 0 0 — PWMIPJWE1B. 400-H^'J 
^vfflSPEB. 643. 644. 647. 653, 65 

4. 6 5 7---J£#l. 645. 648. 649. 655. 
6 58. 6 5 9-3>f>^ 646. 656-^t 
-Ko 
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[11] 




[02] 




CH4] 
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?$12 0 0 1 -43 9 8 6 



[H3] 




02)§&W% 5JII iEJi (72)S£BJ3# ¥4, nW 

fi»!ft>UJ«mBafoari TB 1#Jft <*xC^ »HR»*m:JfcJB500SJfe l*5t*«'h& 

(72)36IB# /JxBB 1SflT F $ — Mk (##) 3K072 AA13 AC01 BA05 BB01 BB10 

ftHft»*m:ltR500«ift *St#tt/h* CA16 DD08 EA06 EB05 EB07 

KfEBrttHXifrt GA01 GB18 6C04 HA10 HB03 

3K082 AA11 AA19 BA04 BA24 BA25 

BA33 BC09 BC24 BC25 BC29 

BD03 BD04 BD23 BD26 BD32 
CA33 



